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(54) POLISfflNG MATERIAL FOR DRY BLAST PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing material which can effectively 
prevent troubles caused by water such as the coagulation or agglomeration of the 
poUshing material, or the adhesion of the polishing material to an article to be polished, 
and can achieve high polishing efficiency and high processing accuracy. 
SOLUTION: The polishing material is characterized by treating the surfaces of spherical 
inorganic particles with a water repellency-imparting substance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Abrasives for dry type blasting characterized by coming to carry out surface 
preparation of the matter which gives water repellence to a spherical inorganic particle. 
[Claim 2] Abrasives for blasting according to claim 1 which come to add the fluid 
amelioration agent which consists of 1/10 or less mean particle diameter of the mean 
particle diameter of a spherical inorganic particle 0.01 to 5% of the weight to a spherical 
inorganic particle. 

[Claim 3] Abrasives according to claim 1 or 2 with which a spherical inorganic particle is 
satisfied of following type (1) - (3). 
Ten <=A<=0.8C (1) 
0.02 C<=B<=0.5C (2) 
50<=C<=1000 (3) 

However, A: The maximum particle diameter of a spherical inorganic particle 
(micrometer) 

B: Mean particle diameter of a spherical inorganic particle (micrometer) 
C: The grinding minimum flute width (micrometer) 

[Claim 4] Abrasives given in any 1 term of claims 1-3 used for removal of the oxide skin 
of a semi-conductor. 

[Claim 5] Abrasives given in any 1 term of claims 1-3 used for formation of the rib 
material to the tooth-back substrate top of PDP. 

[Claim 6] Abrasives given in any 1 term of claims 1-3 used for formation of the scribe 
line for series connections of a solar battery element. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to abrasives excellent in polish 
effectiveness and process tolerance while preventing effectively troubles, such as 
adhesion in condensation of the abrasives resulting from moisture, union, and a ground 
object, in more detail about the abrasives using a spherical inorganic particle used for 
dry-type precise sandblasting processing. 
[0002] 

[Description of the Prior Art] Blasting is the industrial technique used widely, in order to 
inject an abrasives particle on the surface of a workpiece at high speed, to carry out 



grinding of the workpiece front face, or to remove the dirt adhering to a front face, or to 
give impulse force to a workpiece front face and to improve the property of the front 
face. Recently, it is increasingly used for processing of the detailed field this technique of 
whose is several 10 micrometers which was not considered conventionally. For example, 
the sandblasting method is taken up as leading technique by the approach of forming the 
septum of a plasma display panel (it is hereafter described as PDP), and, partly, it is in a 
practical use phase. A low-melting-glass layer with a thickness of 1mm or less which has 
blasting nature is formed on the glass substrate with which the electrode was prepared, 
and grinding of a detailed slot called width of face of 50-1000 micrometers is carried out 
to this low-melting-glass layer by Mr. Fukashi of the electrode on a glass substrate or a 
glass substrate. In this case, by injecting and carrying out blasting of the abrasives to the 
front-face side of a masking tape, a flute width carries out grinding of the low-melting- 
glass layer, and forms a septum. This diaphragm is calcinated at a next process and serves 
as an inorganic glass septum. It is referred to as PDP for a fluorescent substance etc. to be 
installed in the space between this septum. 

[0003] moreover, the conductor which set two or more solar battery elements to the 
manufacture of a solar battery which carries out series connection electrically, sprayed 
the particle fine particles which are abrasives as a gas stream on each electric conduction 
film, such as transparence electric conduction film in which opening was formed by the 
predetermined pattern as an approach of separating and accumulating for every solar 
battery element, a photo-electric-conversion layer, and a rear-face electrode, and was 
exposed to opening - the sandblasting method for carrying out the scribe of the film is 
tried. The sandblasting method is tried by the detailed grinding for similarly obtaining 
electric connection of the Bahia hall processing, oxide skin removal of a semi-conductor 
circuit element, etc. for the multilayer-interconnection plate by which high density 
assembly was carried out. 

[0004] By the sandblasting method used for removal of the oxide film of electrodes, such 
as septum formation of the above-mentioned PDP tooth-back substrate, or a solar battery, 
or a semi-conductor, with grinding waste (the paste material or coat formation object by 
which grinding was carried out), the injected abrasives are eliminated from a grinding 
part, acquire separation processes, such as a screen, are collected, and are primarily 
stored in a reservoir tank etc., and a reuse is carried out to blasting. As an abrasives 
particle, according to the purpose, the glass bead of various presentations, an alundum, 
corundum, a ceramic bead, stainless steel, copper, etc. are proposed, and it is used 
actually. Such particle shape is made desirable [ the configuration near a globular form or 
a globular form ]. 

[0005] It is that removal of a big and rough particle is easy in the manufacture process of 
abrasives as an advantage for which the particle of the configuration near a globular form 
or a globular form as abrasives is used, and there is no adhesion to the workpiece in 
blasting, a fluidity is good, and there is little wear of abrasives. 
[0006] however, ** et al. and a mean diameter - several 10 micrometers - several 
micrometers the conveyance circuit of the abrasives ft-om service tanks once a fluidity 
was not good or suspended equipment, even if the configuration of a metaphor abrasives 
particle was very close to the real ball when inorganic abrasives were used for the 
sandblasting method, when it is going to reboot after a while to a nozzle - on the way - 
the case where come out and it stops flowing at all happens. In such a case, if an impact 



is added to a choked part, abrasives may start a flow, but after carrying out disassembling 
equipment etc. and eliminating all the abrasives in equipment, in many cases, a part or all 
will be changed to new abrasives, they will reboot to them, and serve as remarkable 
trouble at workability and productivity. Especially, it has two or more nozzles (abrasives 
injection part), and great time amount and a great effort are needed for exchange of 
abrasives with the large-sized blasting machine incorporating the recovery system of 
abrasives. 

[0007] Since lock out of abrasives takes place also with the equipment with which the 
policy of destaticization was given, this cause is presumed to depend liquid bridge 
formation on starting between each contact section of an abrasives particle, or some 
detailed grinding waste and abrasives particles considering maldistribution with moisture 
[ minute amount / during blasting or a halt ] with time as a lifting and a result. 
[0008] That is, in sandblasting processing by the blasting machine, abrasives are injected 
at high pressure and a high speed from an injection nozzle, in a nozzle point, the low- 
temperature part by injection arises and the waterdrop by the temperature gradient occurs 
in a nozzle point. And the case which abrasives condense with the moisture after a 
blasting machine halt and in this machine is often generated. Moreover, especially, in a 
large-sized sandblast cleaning machine, in order to reboot the abrasives in a nozzle point 
and a machine by condensation of the abrasives in a machine, and solidification, it must 
once discharge out of a system. When a machine exists in a clean room, such activities 
not only reduce productive efficiency, but will reach to an extreme of difficulty. 
Moreover, the moisture generated in the injection nozzle point of a blasting machine acts 
as a binder of abrasives, and the case which the phenomenon in which abrasives adhere to 
a grinding-ed object front face generates is also reported. 

[0009] On the other hand, it compares with a flute width like septum formation of PDP. 
In grinding with a deep channel depth If grinding progresses to some extent and a slot is 
****(ed) although an abrasives particle is a configuration near a globular form or a 
globular form therefore In order that an abrasives particle may collide with a groove face 
side on the contrary in the groove bottom section of a ground object, there is also a 
problem that the configuration of a septum (or slot) cannot become fixed easily (a side 
edge becomes large). Although it is considerably improvable if the injection pressure of 
abrasives is weakened, scouring velocity will be sacrificed for this problem as a result. 
[0010] Furthermore, the present condition is that qualitative selection is performed about 
the magnitude of an abrasives particle from detailed processing being difficult since the 
curvature of an abrasives particle is large etc. although a bigger abrasives particle has 
larger scouring velocity since mass is large. However, abrasives should have the grain- 
size configuration whose process tolerance can enlarge working speed highly according 
to the configuration of a workpiece. 

[001 1] As mentioned above, by micro processing by the sandblasting method, abrasives 
with sufficient working efficiency are called for with the fluidity of the abrasives which 
become an important factor about working efficiency, the fluid reservation especially at 
the time of a reboot, process tolerance, and the dissolution of the side edge which 
influences both working efficiency and high degree of accuracy. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is what was made in view of 
the above-mentioned actual condition. The technical problem Cancel the above- 



mentioned trouble and it is especially used for removal of the oxide skin of semi- 
conductors, such as grinding of septum formation processing of PDP, and the scribe line 
of a solar battery, etc. suitably in dry type. While precision can improve grinding 
efficiently, without spoiling the description of a workpiece pars-basilaris-ossis-occipitalis 
front face, it is in offering the abrasives which can reboot also after preventing 
condensation of the abrasives particle resulting from moisture, for example, suspending 
the blasting machine between one whole day and night at least. 
[0013] 

[Means for Solving the Problem] this invention persons by carrying out surface treatment 
of the matter which gives water repellence to a spherical inorganic particle, as a result of 
inquiring wholeheartedly The condensation by the liquid bridge formation resulting from 
the moisture of an abrasives particle is prevented. For example, the abrasives which can 
reboot also after suspending a blasting machine above one whole day and night can be 
offered. A fluid improvement furthermore, by controlling a scale, the grinding minimum 
flute width (micrometer), the configuration of abrasives, the maximum particle diameter, 
mean particle diameter, etc. by adding the particle which consists of 1/10 or less diameter 
of particle diameter to an abrasives particle Ultra-precision machining reached a header 
and this invention in usable abrasives in the required semi-conductor field etc. 
[0014] That is, the abrasives for dry type blasting characterized by this invention coming 
to carry out surface preparation of the matter which gives water repellence to a spherical 
inorganic particle are made into the contents (claim 1). In addition, in this invention, 
vocabulary called grinding is used as vocabulary which also includes shot blasting 
besides grinding. 

[0015] They are the abrasives according to claim 1 which come to add the fluid 
amelioration agent which consists of 1/10 or less mean particle diameter of the mean 
particle diameter of a spherical inorganic particle 0.01 to 5% of the weight to a spherical 
inorganic particle as a desirable mode (claim 2). 

[0016] As a desirable mode, spherical inorganic particles are the abrasives according to 
claim 1 or 2 with which are satisfied of following type (1) - (3) (claim 3). 
Ten<=A<=0.8C(l) 
0.02 C<=B<=0.5C (2) 
50<=C<=1000 (3) 

However, A: The maximum particle diameter of abrasives (micrometer) 
B: Mean particle diameter of abrasives (micrometer) 

C: Grinding or the minimum flute width which carries out shot blasting (micrometer) 
[0017] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 
removal of the oxide skin of a semi-conductor (claim 4). 

[0018] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 

formation of the rib material to the tooth-back substrate top of PDP (claim 5). 

[0019] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 

formation of the scribe line for series connections of a solar battery element (claim 6) 

[0020] 

[The gestalt of invention implementation] Hereafter, this invention is explained to a 
detail. This invention can be characterized by being the abrasives for dry type blasting 
characterized by coming to carry out surface preparation of the matter which gives water 
repellence to a spherical inorganic particle, can prevent effectively condensation of the 



abrasives by the liquid bridge formation between particles which originates in moisture 
by this, union, or adhesion in the workpiece of abrasives, and can raise grinding 
effectiveness and grinding precision sharply. 

[0021] As a spherical inorganic particle used for this invention, spherical inorganic 
particle fine particles, such as a glass bead, an alundum, corundum, a ceramic bead, 
stainless steel, and copper, are mentioned, for example. In this invention, the rate of area 
to the circumscribed circle of particle projected area says 80% or more of case more 
preferably 50% or more so that it may be defined as spherical by the following formula 
(4). 

XI 00 (4) 

[0022] It can use without being limited especially if it is the matter which gives water 
repellence as matter which gives the water repellence used for this invention. When it 
illustrates concretely, oleic acid, a lauric acid, a myristic acid, isotridecyl myristate, 
AMAIDO and bis-AMAIDO of the fatty-acid; aforementioned fatty acid, such as a 
palmitic acid, behenic acid, stearin acid, and isostearic acid; The higher-fatty-acid ester of 
higher alcohol, such as stearyl alcohol, or branching higher-alcohol; monohydric alcohol. 
Fatty-acid-ester system lubricant, such as higher-fatty-acid ester of polyhydric alcohol, 
very long-chain montan wax type ester, or its partial hydrolysate; Barium stearate. 
Calcium stearate, aluminum stearate, zinc stearate, Metallic soap system lubricant, such 
as magnesium stearate or its complex; A 16 or more C liquid paraffin, A micro crystallin 
wax, native paraffin, synthetic paraffin. Aliphatic hydrocarbon system lubricant, such as 
polyolefine waxes and these partial oxidation objects, a fluoride, and a chloride; A 
silicone oil, Soybean oil, palm oil, palm kernel oil, the linseed oil, rapeseed oil. cotton 
seed oil, tung oil, Oils;HLB, such as castor oil, beef tallow, squalane, lanolin, and 
hardened oil, nine or less surfactant, For example, carboxylate, such as N-acylamino acid 
chloride, alkyl ether carboxylate, and acyl peptide; An alkyl sulfonate, Alkylbenzene and 
alkylnaphthalenesulfonate, sulfone succinate. Sulfonates, such as alpha-olefin sulfonate 
and N-acyl sulfonate; Sulfated oil, Alkyl sulfate, alkyl ether sulfate, an alkyl allyl 
compound ethereal sulfate salt, Sulfate salts, such as an alkylamide sulfate; Alkyl 
phosphate, alkyl ether phosphate, Anionic surfactants, such as phosphate, such as alkyl 
allyl compound ether phosphate; Alkylamine salt. Aliphatic series quartemary 
ammonium salt, a benzalkonium salt, benzethonium chloride, Cationic surfactants, such 
as pyridinium salt and imidazolinium salt; Carboxy betaine. Amphoteric surface active 
agents, such as aminocarboxylate, imidazolinium betaine, and lecithin; Polyoxyethylene 
alkyl ether. The ether 2nd class alcoholic [ of a polyoxyethylene ], polyoxyethylene alkyl 
phenyl ether. The polyoxyethylene sterol ether, a polyoxyethylene lanolin derivative. The 
ethylene oxide derivative of an alkylphenol formalin condensate, a polyoxyethylene 
polyoxypropylene blockpolymer, Polyoxyethylene polyoxypropylene alkyl ether, 
polyoxyethylene glycerine fatty acid ester, Polyoxyethylene castor oil and hardening 
castor oil, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene sorbitol fatty acid 
ester, polyethylene glycol fatty acid ester, A fatty-acid monoglyceride, polyglyceryl fatty 
acid ester, polyglyceryl fatty acid ester, A sorbitan fatty acid ester, fatty acid 



alkanolamide, a polyoxyethylene fatty-acid-ester amide, System-of-reaction surfactants, 
such as the nonionic surface active agent; fluorochemical surfactant; polyoxyethylene 
ARIRUGURISHUIRU nonylphenyl ether, such as polyoxyethylene alkylamine and an 
alkylamine oxide; Gamma-chloropropyltrimetoxysilane, Vinyltriethoxysilane, 
vinyltrimetoxysilane, a vinyl tris (beta-methoxyethoxy) silane, Gamma- 
methacryloxpropyl trimethoxy silane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, 
gamma-aminopropyl triethoxysilane, N-beta-(aminoethyl)-gamma-aminopropyl 
trimethoxysilane, Silane coupling agents, such as gamma- YUREIDO propyl 
TORIECHIKISHI silane; Isopropylisostearoyl titanate, Isopropyl tree n-dodecylbenzene 
sulfonyl titanate, isopropyl tris (dioctyl PIROHOSU fight) titanate, tetra-isopropyl 
bis(JITORIDESHIRUFOSU fight) titanate, Tetrapod (2 and 2-diaryl oxymethyH -butyl) 
bis(G tridecyl) FOSU fight titanate, Titanium coupling agents, such as bis(dioctyl 
pyrophosphate) ethylene titanate and isopropanal PIRUTORI (N-aminoethyl-aminoethyl) 
titanate, are mentioned, and these are independent, or they are combined two or more 
sorts and used. Cheap stearin acid is desirable especially. 

[0023] The amount of surface treatment of the matter which gives water repellence has 
0.01 - 5% of the weight of the desirable range to a spherical inorganic particle, and its 0.1 
- 4 % of the weight is more desirable especially. Even if the amount of surface treatment 
of the matter which gives water repellence does not have the enough surface treatment 
effectiveness at less than 0.01 % of the weight and, on the other hand, exceeds 5 % of the 
weight, it is not not only economical, but the surface treatment effectiveness may not 
improve but it may spoil the physical properties of a ground object on the contrary. 
[0024] By carrying out addition mixing of the fluid amelioration agent which becomes 
the above-mentioned surface treatment particle from 1/10 or less mean particle diameter 
of the mean particle diameter of a spherical inorganic particle, the abrasives of this 
invention raise further the fluidity in a blasting machine, and the dispersibility of the 
abrasives at the time of blasting, and it becomes possible to make the residual property to 
the workpiece at the time of blasting termination reduce further of them. If a fluid 
amelioration agent is illustrated concretely, the end of superfines, such as talc, a silicic 
anhydride, a bentonite, a kaolin, a magnesium oxide, a magnesium carbonate, a 
magnesium silicate, a zinc oxide, a magnesium hydroxide, colloidal silica, diatomaceous 
earth, magnesium stearate, fused silica powder, fumed silica, a silica, cornstarch, starch, 
and a calcium silicate, will be mentioned, and these are independent, or they will be 
combined two or more sorts and will be used. A silicic anhydride and colloidal silica are 
desirable at the point that an improvement effect is high about especially. The addition of 
a fluid amelioration agent has 0.01 - 5% of the weight of the desirable range to the 
spherical inorganic particle which is abrasives, and its 0.1 - 4 % of the weight is more 
desirable especially. If the addition of a fluid amelioration agent does not have the 
enough addition effectiveness at less than 0.01 % of the weight and, on the other hand, 
exceeds 5 % of the weight, the addition effectiveness will be spoiled on the contrary. 
[0025] In addition, it can face carrying out addition mixing of the fluid amelioration 
agent, the matter which gives the water repellence by which surface preparation was 
carried out to the spherical inorganic particle can be used as a binder, and a fluid 
amelioration agent can also be made to adhere to a spherical inorganic particle front face 
through this binder. In this case, by a fluid amelioration agent's achieving the function as 



a cushioning material, and suppressing the repulsive force of the abrasives at the time of 
grinding, the side edge in septum formation of PDP is prevented, or the effectiveness of 
raising the scribe precision in solar-battery manufacture is acquired. Furthermore, the 
fluidity in a blasting machine and the dispersibility of the abrasives at the time of blasting 
are raised further, and it is effective in making the residual property of the abrasives to 
this workpiece top at the time of these blasting termination reduce moreover. 
[0026] Moreover, when performing blasting, it responds to the grinding minimum flute 
width (in the case of shot blasting, it is the minimum shot blasting flute width) 
(micrometer) C to the particle diameter of these abrasives. The desirable maximum 
particle diameter exists. The abrasives of this invention the maximum particle diameter A 
of the spherical inorganic particle which constitutes abrasives (micrometer) - relation 
with the grinding minimum flute widdi C (micrometer) - setting desirable ~ the 
following type (1) - more - desirable - the following formula (5) - a spherical 
inorganic particle is selected so that the following type (6) may be satisfied still more 
preferably. 

[0027] Ten <=A<=0.8C (1) 
Eleven <=A<=0.7C (5) 
Twelve <=A<=0.6C (6) 

[0028] That is, the grinding of the lower part of the part in which the probability for a 
bigger particle than the flute width which carries out grinding to exist became high when 
the maximum particle diameter in a spherical inorganic particle exceeded 0.8C, the big 
abrasives particle was caught in the slot by which grinding was carried out to some 
extent, consequently the particle was caught is barred, breakage of a septum is produced 
depending on the case, and there is an inclination which causes decline in process 
tolerance and productive efficiency. Moreover, when the maximum particle diameter of a 
spherical inorganic particle becomes smaller than 10 micrometers, it becomes extremely 
small, the grinding capacity of an abrasives particle piece declines, and the mean particle 
diameter of a spherical inorganic particle also has the inclination for abrasives with 
sufficient grinding effectiveness not to be obtained. That is, by considering as the above- 
mentioned configuration, breakage of a septum is prevented and the precision of a septum 
improves remarkably. 

[0029] Moreover, the mean particle diameter of a spherical inorganic particle affects the 
working speed at the time of blasting, and the dispersibility of abrasives, these properties 
~ taking into consideration ~ this invention ~ the mean particle diameter B of a spherical 
inorganic particle (micrometer) - relation with the minimum grinding flute width C 
(micrometer) - setting - desirable - the following type (2) - desirable - the following 
formula (7) - it selects so that the following type (8) may be satisfied still more 
preferably, 

[0030] 0.02 C<=B<=0.5C (2) 
0.04 C<=B<=0.4C (7) 
0.05 C<=B<=0.3C (8) 

[0031] That is, in a precise blasting grinding process, desirable mean particle diameter 
exists according to the grinding minimum flute width C like the scribe line of the septum 
formation and the solar battery using the sandblasting method of PDP. Although the mass 
per piece of an abrasives particle increases and the grinding force in the collision which is 
1 time of a particle also increases when mean particle diameter exceeds 0.5C 



consequently, there is an inclination for the level of significance which does damage to 
the electrode and substrate front face which were prepared on the substrate which 
consists of glass which is a workpiece pars basilaris ossis occipitalis to also become 
large. Moreover, when mean particle diameter is smaller than 0.02C, the inclination 
which decreases has the mass per piece of an abrasives particle, and the grinding force [ 
in / it becomes small and / one collision of a particle ]. Consequently, although the danger 
of doing damage to the electrode and substrate front face which were prepared on the 
substrate which consists of glass which is a workpiece pars basilaris ossis occipitalis in 
PDP is avoidable, polish effectiveness may fall remarkably. That is, polish effectiveness 
can be held even if the minimum processing flute width becomes small by considering as 
the above-mentioned configuration. Moreover, it can say that the same is said of scribe 
processing of a solar battery. In addition, the maximum particle diameter and mean 
particle diameter of a spherical inorganic particle are hardly different from the maximum 
particle diameter of the spherical inorganic particle which carried out surface treatment of 
the matter which gives water repellence, i.e., an abrasives particle, and mean particle 
diameter, and are substantially the same. 

[0032] Blasting of the minimum processing flute width C in septum formation of PDP 
using the sandblasting method and the grinding process of the scribe line of a solar 
battery is mainly carried out in 50-1000 micrometers, and its this invention is also usually 
suitable for this range. 

[0033] As described above, the abrasives of this invention which controlled the surface 
treatment particle which carried out surface treatment by the matter which gives water 
repellence or the abrasives which comes to add a fluid amelioration agent to this surface 
treatment spherical inorganic particle further, the maximum particle diameter [ further as 
opposed to the grinding minimum flute width ], mean particle diameter, etc. can be used 
suitable for removal of the oxide skin of the semi-conductor field etc. For example, 
although the polish approach which much more micro processing is called for and has 
been conventionally performed with wet is shifting to dry type for highly-minute-izing of 
the TFT panel, and a raise in a numerical aperture, the abrasives of this invention can be 
applied effective in this dry type polish approach, and effectiveness of precision is well 
good in the polish which needs energy with especially expensive metal, oxide film, etc. 
[0034] Moreover, the abrasives of above-mentioned this invention are applicable as 
abrasives for septum formation of a PDP tooth-back substrate good [ effectiveness ] and 
accurate. It sets like the septum formation fault of PDP, and the septum is formed by the 
sandblasting method, the rib material layer which has blasting nature is prepared on a 
glass substrate, patterning is performed by the resin layer which has blasting-proof 
nature, and a septum is formed by carrying out blasting from the upper part. 
[0035] Furthermore, the abrasives of above-mentioned this invention are applicable as 
abrasives for solar-battery scribe processing good [ effectiveness ] and accurate. 
[0036] As mentioned above, since surface treatment of the abrasives of this invention is 
carried out by the matter which gives water repellence, they are useful as abrasives with 
high polish effectiveness and process tolerance by controlling the maximum particle 
diameter and mean particle diameter according to the grinding minimum flute width 
which prevents effectively troubles, such as adhesion in condensation of the abrasives 
resulting from moisture, union, and a ground object, for example, is made into the 
purpose on the occasion of the septum formation process of the PDP panel, scribe 



processing of a solar battery, etc. 

[0037] moreover, the workpiece not only by the condensation prevention effectiveness of 
the spherical inorganic particle fine particles by liquid bridge formation being acquired 
when the abrasives of this invention perform surface treatment with the matter which 
gives water repellence but a metal abrasive material etc. - it rubs in and the prevention 
effectiveness is acquired, for example, when stainless steel powder etc. is used in the 
production process of a PDD back-in-panels side substrate, the septum which consists of 
low-melt point point lead glass of the white which is a ground object etc. is based on a 
metal abrasive material -- rubbing in - it discolors, and such a trouble is prevented 
although the case where the brightness of PDP is reduced is generated. Furthermore, the 
effectiveness which raises die separation efficiency of the low melting glass and metal 
abrasives, such as stainless steel, using magnetism is acquired. The reuse of the low 
melting glass which is a ground object by this becomes possible, and it becomes possible 
to measure the manufacture cost reduction of PDP. 
[0038] 

[Example] Although an example and the example of a comparison are given and this 
invention is explained still more concretely hereafter, the range of this invention does not 
receive a limit at all by these. In addition, as a ground object, according to the following 
septum formation approach, the PDP back panel for an experiment was used, the 
injection pressure of abrasives and the injection weight per time amount were adjusted 
uniformly, the septum formation trial was performed, and the shape of front planarity and 
septum configuration of a glass base of a workpiece pars basilaris ossis occipitalis were 
observed. 

[0039] septum formation approach: manufacture [ of the PDP back panel for (A) 
experiment ]: - the electrode was formed on the soda lime glass substrate (an electrode 
surface is protected in a magnesium-oxide layer), and the grinding flute width (regularity, 
i.e., septum spacing, - fixed) formed the septum pattern which is 100 micrometers by the 
mask material which applies a low-melting-glass paste by the coating machine on it, and 
has blasting-proof nature on the front face after desiccation. 

[0040] (B) It blasts. : like the above, the manufactured PDP back panel for an experiment 
was used, and the grinding experiment by the various abrasives of the following example 
and the example of a comparison was conducted. Processing conditions were set up as 
follows, the septum formation time amount of various abrasives was measured, and a 
septum configuration and polish precision were observed. 

injection nozzle aperture: - 10mm abrasives injection-pressure: - 3.0kg/cm2 (290kPa) 
abrasives injection-quantity: - distance [ to a 100 g/min panel ]: - 10cm [0041] As a 
ground object, the tooth-back base for a PDP trial was used, the injection pressure of a 
blasting machine and the injection weight per time amount of an abrasive material were 
adjusted uniformly, the septum formation trial was performed, and process tolerance was 
evaluated by observing the shape of front planarity and septum configuration of a glass 
base of a workpiece pars basilaris ossis occipitalis. Moreover, it evaluated also about the 
propriety of reboot nature. A presentation and evaluation result of spherical abrasives are 
shown in Table 1. In addition, the measuring method of the property of the abrasives 
particle in Table 1 and evaluation were performed by the following approach. 
[0042] The maximum particle diameter of the inorganic particle fine particles which 
constitute abrasives, and mean particle diameter were measured using the Nikkiso Co., 



Ltd. micro truck FRA. 

[0043] As evaluation of polish effectiveness, the (second) was measured for the cutting 
speed of each abrasives by this injection pressure. 

[0044] The characteristic which shows a globular form computed the average of the value 
which chose 20 electron microscope photograph ****** particles, and measured them at 
random. 

[0045] Using the electron microscope, process tolerance carried out visual observation of 
the shape of front planarity of the blemish of the groove bottom section of the PDP back 
panel after polish, a slot, or its side edge, and evaluated it by the following criteria. 
Fitness: There is no blemish, the processing configuration of a slot is uniform and there is 
no side edge. 

a little - defect: - and/or there are a little blemishes, the processing configuration of a 
slot is a little uneven, and the inclination of a side edge is seen a little. 
Defect: And/or there are many blemishes, the processing configuration of a slot is uneven 
and the side edge has occurred. 

Impossible: Septum formation by processing cannot be performed. 
[0046] As matter which uses a glass bead with a mean particle diameter [ example 1 / of 
26 micrometers ], and a maximum particle diameter of 53 micrometers, and gives this 
water repellence Stearin acid (TST: Miyoshi Oil & Fat Co., Ltd. make) is added 1% of 
the weight to the glass bead 100 weight section. Further as a fluid amelioration agent The 
white carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) 
whose mean particle diameter is 0.03 micrometers was added 0.5% of the weight to the 
glass bead 100 weight section, heating mixing was carried out with the Henschel mixer, 
and abrasives were obtained. 

[0047] By sandblasting processing which used these abrasives, although the septum of 
PDP was formed, it was able to be processed with a sufficient precision, without 
damaging a septum. Moreover, the blasting machine was stopped, and also about starting 
of the blasting machine after neglect, there is no ****** in a nozzle etc. and it has 
rebooted one whole day and night. 

[0048] The glass bead with a mean particle diameter [ example 2 / of 30 micrometers ] 
and a maximum particle diameter of 53 micrometers was used, stearin acid (TST; 
Miyoshi Oil & Fat Co., Ltd. make) was added 0.5% of the weight to the glass bead 100 
weight section as matter which gives this water repellence, further, the white carbon 
(made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose mean 
particle diameter is 0.03 micrometers as a fluid amelioration agent was added 1% of the 
weight to the glass bead 100 weight section, heating mixing was carried out with the 
Henschel mixer, and abrasives were obtained. 

[0049] It was able to be processed with a sufficient precision, without damaging a septum 
by sandblasting processing which used these abrasives, although septum formation of 
PDP was performed, moreover, a blasting machine is suspended - making - one whole 
day and night - starting of the blasting machine after neglect - also being related - a 
nozzle etc. - also getting it blocked - there is nothing and it has rebooted smoothly. 
[0050] The alundum with a mean particle diameter [ example 3 / of 20 micrometers ] and 
a maximum particle diameter of 44 micrometers was used, stearin acid (TST; Miyoshi 
Oil & Fat Co., Ltd. make) was added 2% of the weight to the alundum 100 weight section 
as matter which gives this water repellence, heating mixing was carried out with the 



Henschel mixer, and abrasives were obtained. 

[0051] It was able to be processed with a sufficient precision, without damaging a septum 
by sandblasting processing which used these abrasives, although septum formation of 
PDP was performed, moreover, a blasting machine is suspended - making ~ one whole 
day and night - starting of the blasting machine after neglect - also being related ~ a 
nozzle etc. ~ also getting it blocked - there is nothing and it has restarted smoothly. 
[0052] The Carborundum with a mean particle diameter [ example 4 / of 15 micrometers 
] and a maximum particle diameter of 37 micrometers was used, stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 3% of the weight to the 
Carborundum 100 weight section as matter which gives this water repellence, further, the 
white carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) 
whose mean particle diameter is 0.03 micrometers as a fluid amelioration agent was 
added 0.3% of the weight to the Carborundum 100 weight section, heating mixing was 
carried out with the Henschel mixer, and abrasives were obtained. 
[0053] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended - making - one whole day and night - starting of the blasting machine after 
neglect ~ also being related ~ a nozzle etc. ~ also getting it blocked ~ there is nothing 
and it has rebooted smoothly. 

[0054] The glass bead with a mean particle diameter [ example 5 / of 35 micrometers ] 
and a maximum particle diameter of 74 micrometers was used. Stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 0.1% of the weight to the glass 
bead 100 weight section as matter which gives this water repellence, further, the white 
carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose 
mean particle diameter is 0.03 micrometers as a fluid amelioration agent was added 0.3% 
of the weight to the glass bead 100 weight section, heating mixing was carried out with 
the Henschel mixer, and abrasives were obtained. 

[0055] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended - making - one whole day and night -- starting of the blasting machine after 
neglect - also being related ~ a nozzle etc. - also getting it blocked - there is nothing 
and it has restarted smoothly. 

[0056] The glass bead adjusted to example 6 mean particle diameter of 10 micrometers 
and the maximum particle diameter of 74 micrometers was used. Stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 3% of the weight to the glass bead 
100 weight section as matter which gives this water repellence, further, the white carbon 
(made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose mean 
particle diameter is 0.03 micrometers as a fluid amelioration agent was added 2% of the 
weight to the glass bead 100 weight section, heating mixing was carried out with the 
Henschel mixer, and abrasives were obtained. 

[0057] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended « making - one whole day and night - starting of the blasting machine after 



neglect - also being related ~ a nozzle etc. also getting it blocked ~ there is nothing 
and it has rebooted smoothly. 

[0058] The stainless steel powder adjusted to example 7 mean particle diameter of 20 
micrometers and the maximum particle diameter of 52 micrometers was used. Stearin 
acid (TST: MIYOSHI oil incorporated company make) was added 0.4% of the weight to 
the stainless steel powder 100 weight section as matter which gives this water repellence, 
heating mixing was carried out with the Henschel mixer, and abrasives were obtained. 
[0059] By sandblasting processing which used this abrasive material, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision. Moreover, it rubs in, there is also no 
phenomenon and the effectiveness which raises the separation efficiency of the low 
melting glass using magnetism to a septum peculiar to metal abrasives and metal 
abrasives, such as stainless steel, was acquired, furthermore, a blasting machine is 
suspended - making - one whole day and night - starting of the blasting machine after 
neglect ~ also being related - a nozzle etc. - also getting it blocked ~ there is nothing 
and it has rebooted smoothly. 

[0060] An example 8 substantia-compacta limestone is roasted, digested and carbonated. 
The maximum particle diameter of 75 micrometers, Manufacture a whisker-like calcium 
carbonate with a mean particle diameter of 2 micrometers, and stearin acid (TST: 
Miyoshi Oil & Fat Co., Ltd. make) is added 1.3% of the weight to the whisker-like 
calcium-carbonate particle fine-particles 100 weight section which is abrasives to this. By 
making into a fluid amelioration agent fumed silica (Reolosil CP- 102: Tokuyama Soda 
Co., Ltd. make) whose mean particle diameter is furthermore 0.05 micrometers, it added 
2% of the weight to the whisker-like calcium-carbonate particle fine-particles 100 weight 
section, heating mixing was carried out with the Henschel mixer, and abrasives were 
obtained. 

[0061] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a side edge was seen, a part of septum was 
damaged, and the precision of a septum was a little poor. About the restart after stopping 
a blasting machine and leaving it one whole day and night, it was a little difficult. 
[0062] The glass bead with a mean particle diameter [ example of comparison 1 / of 60 
micrometers ] and a maximum particle diameter of 74 micrometers was used. As a fluid 
amelioration agent, the white carbon (made in [ chemistry incorporated company ] star 
SHIRUS: Kami-shima) whose mean particle diameter is 0.03 micrometers was added 
0.3% of the weight to the glass bead 100 weight section, heating mixing was carried out 
with the Henschel mixer, and abrasives were obtained. 

[0063] By sandblasting processing which used these abrasives, when septum formation of 
PDP is performed, the septum has collapsed. Moreover, condensation of abrasives was 
unable to occur and restart the inside of a blasting machine, and near a nozzle about the 
restart after stopping a blasting machine and leaving it one whole day and night. 
[0064] The glass bead adjusted to example of comparison 2 mean particle diameter of 10 
micrometers and the maximum particle diameter of 105 micrometers was used. As a fluid 
amelioration agent, the white carbon (made in [ chemistry incorporated company ] star 
SHIRUS: Kami-shima) whose mean particle diameter is 0.03 micrometers was added 2% 
of the weight to the glass bead 100 weight section, heating mixing was carried out with 
the Henschel mixer, and abrasives were obtained. 



[0065] By sandblasting processing which used these abrasives, when septum formation of 

PDP was performed, the part where a part of septum collapses occurred. Moreover, 
condensation of abrasives was unable to occur and restart the inside of a blasting 
machine, and near a nozzle about the restart after stopping a blasting machine and leaving 
it one whole day and night. 

[0066] The glass bead adjusted to example of comparison 3 mean particle diameter of 20 
micrometers and the maximum particle diameter of 62 micrometers was used. The white 
carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose 
mean particle diameter is 0.03 micrometers was added 2% of the weight to the glass bead 
100 weight section as a fluid amelioration agent to this, it mixed with the Henschel mixer 
to it, and abrasives were obtained to it. 

[0067] Although the septum has been formed by sandblasting processing which used 
these abrasives when septum formation of PDP was performed, the inclination of a side 
edge was seen. Moreover, condensation of abrasives was unable to occur and restart the 
inside of a blasting machine, and near a nozzle about the restart after stopping a blasting 
machine and leaving it one whole day and night. 

[0068] The glass bead adjusted to example of comparison 4 mean particle diameter of 15 
micrometers and the maximum particle diameter of 44 micrometers was used as 
abrasives. 

[0069] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a strong side edge was seen and the septum was 
not able to be formed with a sufficient precision. Moreover, condensation of abrasives 
was unable to occur and restart the inside of a blasting machine, and near a nozzle about 
the restart after stopping a blasting machine and leaving it one whole day and night. 
[0070] The stainless steel powder adjusted to example of comparison 5 mean particle 
diameter of 25 micrometers and the maximum particle diameter of 150 micrometers was 
used as abrasives. 

[0071] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a side edge was seen, a part of septum was 
damaged, and the septum was not able to be formed with a sufficient precision, 
moreover, the septum which is the fault of metal abrasives - it rubbed in and a 
phenomenon and adhesion occurred. Reuse of low melting glass of the separation 
efficiency of the low melting glass and metal abrasives, such as stainless steel, which 
furthermore used magnetism was not completed bad. About the restart after stopping a 
blasting machine and leaving it one whole day and night, it was a little difficult. 
[0072] 
[Table 1] 
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[0073] 

[Effect of the Invention] As mentioned above, since surface treatment of the abrasives of 
this invention is carried out by the matter which gives water repellence, they are useful as 
abrasives with high polish effectiveness and process tolerance by controlling the 
maximum particle diameter and mean particle diameter according to the grinding 
minimum flute width which prevents effectively troubles, such as adhesion in 
condensation of the abrasives resulting from moisture, union, and a ground object, for 
example, is made into the purpose on the occasion of the septum formation process of the 
PDP panel, scribe processing of a solar battery, etc. 



TECHNICAL FIELD 



(Field of the Invention] This invention relates to abrasives excellent in polish 
effectiveness and process tolerance while preventing effectively troubles, such as 
adhesion in condensation of the abrasives resulting from moisture, union, and a ground 
object, in more detail about the abrasives using a spherical inorganic particle used for 
dry-type precise sandblasting processing. 



PRIOR ART 



[Description of the Prior Art] Blasting is the industrial technique used widely, in order to 
inject an abrasives particle on the surface of a workpiece at high speed, to carry out 
grinding of the workpiece front face, or to remove the dirt adhering to a front face, or to 
give impulse force to a workpiece front face and to improve the property of the front 
face. Recently, it is increasingly used for processing of the detailed field this technique of 
whose is several 10 micrometers which was not considered conventionally. For example, 
the sandblasting method is taken up as leading technique by the approach of forming the 
septum of a plasma display panel (it is hereafter described as PDP), and, partly, it is in a 
practical use phase. A low-melting-glass layer with a thickness of 1mm or less which has 
blasting nature is formed on the glass substrate with which the electrode was prepared, 
and grinding of a detailed slot called width of face of 50-1000 micrometers is carried out 
to this low-melting-glass layer by Mr. Fukashi of the electrode on a glass substrate or a 
glass substrate. In this case, by injecting and carrying out blasting of the abrasives to the 
front-face side of a masking tape, a flute width carries out grinding of the low-melting- 
glass layer, and forms a septum. This diaphragm is calcinated at a next process and serves 
as an inorganic glass septum. It is referred to as PDP for a fluorescent substance etc. to be 
installed in the space between this septum. 

[0003] moreover, the conductor which set two or more solar battery elements to the 
manufacture of a solar battery which carries out series connection electrically, sprayed 
the particle fine particles which are abrasives as a gas stream on each electric conduction 
film, such as transparence electric conduction film in which opening was formed by the 
predetermined pattern as an approach of separating and accumulating for every solar 
battery element, a photo-electric-conversion layer, and a rear-face electrode, and was 
exposed to opening - the sandblasting method for carrying out the scribe of the film is 
tried. The sandblasting method is tried by the detailed grinding for similarly obtaining 
electric connection of the Bahia hall processing, oxide skin removal of a semi-conductor 
circuit element, etc. for the multilayer-interconnection plate by which high density 
assembly was carried out. 

[0004] By the sandblasting method used for removal of the oxide film of electrodes, such 
as septum formation of the above-mentioned PDP tooth-back substrate, or a solar battery, 
or a semi-conductor, with grinding waste (the paste material or coat formation object by 
which grinding was carried out), the injected abrasives are eliminated from a grinding 
part, acquire separation processes, such as a screen, are collected, and are primarily 
stored in a reservoir tank etc., and a reuse is carried out to blasting. As an abrasives 
particle, according to the purpose, the glass bead of various presentations, an alundum, 
corundum, a ceramic bead, stainless steel, copper, etc. are proposed, and it is used 
actually. Such particle shape is made desirable [ the configuration near a globular form or 
a globular form ]. 

[0005] It is that removal of a big and rough particle is easy in the manufacture process of 
abrasives as an advantage for which the particle of the configuration near a globular form 
or a globular form as abrasives is used, and there is no adhesion to the workpiece in 
blasting, a fluidity is good, and there is little wear of abrasives. 
[0006] however, ** et al. and a mean diameter - several 10 micrometers - several 
micrometers the conveyance circuit of the abrasives from service tanks once a fluidity 
was not good or suspended equipment, even if the configuration of a metaphor abrasives 
particle was very close to the real ball when inorganic abrasives were used for the 



sandblasting method, when it is going to reboot after a while to a nozzle - on the way - 
the case where come out and it stops flowing at all happens. In such a case, if an impact 
is added to a choked part, abrasives may start a flow, but after carrying out disassembling 
equipment etc. and eliminating all the abrasives in equipment, in many cases, a part or all 
will be changed to new abrasives, they will reboot to them, and serve as remarkable 
trouble at workability and productivity. Especially, it has two or more nozzles (abrasives 
injection part), and great time amount and a great eflFort are needed for exchange of 
abrasives with the large-sized blasting machine incorporating the recovery system of 
abrasives. 

[0007] Since lock out of abrasives takes place also with the equipment with which the 
policy of destaticization was given, this cause is presumed to depend liquid bridge 
formation on starting between each contact section of an abrasives particle, or some 
detailed grinding waste and abrasives particles considering maldistribution with moisture 
[ minute amount / during blasting or a halt ] with time as a lifting and a result. 
[0008] That is, in sandblasting processing by the blasting machine, abrasives are injected 
at high pressure and a high speed from an injection nozzle, in a nozzle point, the low- 
temperature part by injection arises and the waterdrop by the temperature gradient occurs 
in a nozzle point. And the case which abrasives condense with the moisture after a 
blasting machine halt and in this machine is often generated. Moreover, especially, in a 
large-sized sandblast cleaning machine, in order to reboot the abrasives in a nozzle point 
and a machine by condensation of the abrasives in a machine, and solidification, it must 
once discharge out of a system. When a machine exists in a clean room, such activities 
not only reduce productive efficiency, but will reach to an extreme of difficulty. 
Moreover, the moisture generated in the injection nozzle point of a blasting machine acts 
as a binder of abrasives, and the case which the phenomenon in which abrasives adhere to 
a grinding-ed object front face generates is also reported. 

[0009] On the other hand, it compares with a flute width like septum formation of PDP. 
In grinding with a deep channel depth If grinding progresses to some extent and a slot is 
****(ed) although an abrasives particle is a configuration near a globular form or a 
globular form therefore In order that an abrasives particle may collide with a groove face 
side on the contrary in the groove bottom section of a ground object, there is also a 
problem that the configuration of a septum (or slot) cannot become fixed easily (a side 
edge becomes large). Although it is considerably improvable if the injection pressure of 
abrasives is weakened, scouring velocity will be sacrificed for this problem as a result. 
[0010] Furthermore, the present condition is that qualitative selection is performed about 
the magnitude of an abrasives particle from detailed processing being difficult since the 
curvature of an abrasives particle is large etc. although a bigger abrasives particle has 
larger scouring velocity since mass is large. However, abrasives should have the grain- 
size configuration whose process tolerance can enlarge working speed highly according 
to the configuration of a workpiece. 

[001 1] As mentioned above, by micro processing by the sandblasting method, abrasives 
with sufficient working efficiency are called for with the fluidity of the abrasives which 
become an important factor about working efficiency, the fluid reservation especially at 
the time of a reboot, process tolerance, and the dissolution of the side edge which 
influences both working efficiency and high degree of accuracy. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since surface treatment of the abrasives of 
this invention is carried out by the matter which gives water repellence, they are useful as 
abrasives with high polish effectiveness and process tolerance by controlling the 
maximum particle diameter and mean particle diameter according to the grinding 
minimum flute width which prevents effectively troubles, such as adhesion in 
condensation of the abrasives resulting from moisture, union, and a ground object, for 
example, is made into the purpose on the occasion of the septum formation process of the 
PDP panel, scribe processing of a solar battery, etc. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is what was made in view of 
the above-mentioned actual condition. The technical problem Cancel the above- 
mentioned trouble and it is especially used for removal of the oxide skin of semi- 
conductors, such as grinding of septum formation processing of PDP, and the scribe line 
of a solar battery, etc. suitably in dry type. While precision can improve grinding 
efficiently, without spoiling the description of a workpiece pars-basilaris-ossis-occipitalis 
front face, it is in offering the abrasives which can reboot also after preventing 
condensation of the abrasives particle resulting from moisture, for example, suspending 
the blasting machine between one whole day and night at least. 



MEANS 



[Means for Solving the Problem] this invention persons by carrying out surface treatment 
of the matter which gives water repellence to a spherical inorganic particle, as a result of 
inquiring wholeheartedly The condensation by the liquid bridge formation resulting from 
the moisture of an abrasives particle is prevented. For example, the abrasives which can 
reboot also after suspending a blasting machine above one whole day and night can be 
offered. A fluid improvement ftirthermore, by controlling a scale, the grinding minimum 
flute width (micrometer), the configuration of abrasives, the maximum particle diameter, 
mean particle diameter, etc. by adding the particle which consists of 1/10 or less diameter 
of particle diameter to an abrasives particle Ultra-precision machining reached a header 
and this invention in usable abrasives in the required semi-conductor field etc. 
[0014] That is, the abrasives for dry type blasting characterized by this invention coming 
to carry out surface preparation of the matter which gives water repellence to a spherical 
inorganic particle are made into the contents (claim 1). In addition, in this invention, 
vocabulary called grinding is used as vocabulary which also includes shot blasting 
besides grinding. 

[0015] They are the abrasives according to claim 1 which come to add the fluid 
amelioration agent which consists of 1/10 or less mean particle diameter of the mean 
particle diameter of a spherical inorganic particle 0.01 to 5% of the weight to a spherical 



inorganic particle as a desirable mode (claim 2). 

[0016] As a desirable mode, spherical inorganic particles are the abrasives according to 
claim 1 or 2 with which are satisfied of following type (1) - (3) (claim 3). 
Ten <=A<=0.8C (1) 
0,02 C<=B<=0.5C (2) 
50<=C<=1000 (3) 

However, A: The maximum particle diameter of abrasives (micrometer) 
B: Mean particle diameter of abrasives (micrometer) 

C: Grinding or the minimum flute width which carries out shot blasting (micrometer) 
[0017] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 
removal of the oxide skin of a semi-conductor (claim 4). 

[0018] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 

formation of the rib material to the tooth-back substrate top of PDP (claim 5). 

[0019] As a desirable mode, they are abrasives given in any 1 term of claims 1-3 used for 

formation of the scribe line for series connections of a solar battery element (claim 6). 

[0020] 

[The gestalt of invention implementation] Hereafter, this invention is explained to a 
detail. This invention can be characterized by being the abrasives for dry type blasting 
characterized by coming to carry out surface preparation of the matter which gives water 
repellence to a spherical inorganic particle, can prevent effectively condensation of the 
abrasives by the liquid bridge formation between particles which originates in moisture 
by this, union, or adhesion in the workpiece of abrasives, and can raise grinding 
effectiveness and grinding precision sharply. 

[0021] As a spherical inorganic particle used for this invention, spherical inorganic 
particle fine particles, such as a glass bead, an alundum, corundum, a ceramic bead, 
stainless steel, and copper, are mentioned, for example. In this invention, the rate of area 
to the circumscribed circle of particle projected area says 80% or more of case more 
preferably 50% or more so that it may be defined as spherical by the following formula 
(4). 

XI 00 (4) 



[0022] It can use without being limited especially if it is the matter which gives water 
repellence as matter which gives the water repellence used for this invention. When it 
illustrates concretely, oleic acid, a lauric acid, a myristic acid, isotridecyl myristate, 
AMAIDO and bis-AMAIDO of the fatty-acid; aforementioned fatty acid, such as a 
palmitic acid, behenic acid, stearin acid, and isostearic acid; The higher-fatty-acid ester of 
higher alcohol, such as stearyl alcohol, or branching higher-alcohol; monohydric alcohol, 
Fatty-acid-ester system lubricant, such as higher-fatty-acid ester of polyhydric alcohol, 
very long-chain montan wax type ester, or its partial hydrolysate; Barium stearate, 
Calcium stearate, aluminum stearate, zinc stearate. Metallic soap system lubricant, such 
as magnesium stearate or its complex; A 16 or more C liquid paraffin, A micro crystallin 
wax, native paraffin, synthetic paraffin. Aliphatic hydrocarbon system lubricant, such as 
polyolefine waxes and these partial oxidation objects, a fluoride, and a chloride; A 



silicone oil, Soybean oil, palm oil, palm kernel oil, the linseed oil, rapeseed oil, cotton 
seed oil, tung oil, Oils;HLB, such as castor oil, beef tallow, squalane, lanolin, and 
hardened oil, nine or less surfactant. For example, carboxylate, such as N-acylamino acid 
chloride, alkyl ether carboxylate, and acyl peptide; An alkyl sulfonate, Alkylbenzene and 
alkylnaphthalenesulfonate, sulfone succinate, Sulfonates, such as alpha-olefm sulfonate 
and N-acyl sulfonate; Sulfated oil, Alkyl sulfate, alkyl ether sulfate, an alkyl allyl 
compound ethereal sulfate salt. Sulfate salts, such as an alkylamide sulfate; Alkyl 
phosphate, alkyl ether phosphate. Anionic surfactants, such as phosphate, such as alkyl 
allyl compound ether phosphate; Alkylamine salt. Aliphatic series quartemary 
ammonium salt, a benzalkonium salt, benzethonium chloride, Cationic surfactants, such 
as pyridinium salt and imidazolinium salt; Carboxy betaine. Amphoteric surface active 
agents, such as aminocarboxylate, imidazolinium betaine, and lecithin; Polyoxyethylene 
alkyl ether, The ether 2nd class alcoholic [ of a polyoxyethylene ], polyoxyethylene alkyl 
phenyl ether. The polyoxyethylene sterol ether, a polyoxyethylene lanolin derivative, The 
ethylene oxide derivative of an alkylphenol formalin condensate, a polyoxyethylene 
polyoxypropylene blockpolymer, Polyoxyethylene polyoxypropylene alkyl ether, 
polyoxyethylene glycerine fatty acid ester, Polyoxyethylene castor oil and hardening 
castor oil, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene sorbitol fatty acid 
ester, polyethylene glycol fatty acid ester, A fatty-acid monoglyceride, polyglyceryl fatty 
acid ester, polyglyceryl fatty acid ester, A sorbitan fatty acid ester, fatty acid 
alkanolamide, a polyoxyethylene fatty-acid-ester amide, System-of-reaction surfactants, 
such as the nonionic surface active agent; fluorochemical surfactant; polyoxyethylene 
ARIRUGURISHUIRU nonylphenyl ether, such as polyoxyethylene alkylamine and an 
alkylamine oxide; Gamma-chloropropyltrimetoxysilane, Vinyltriethoxysilane, 
vinyltrimetoxysilane, a vinyl tris (beta-methoxyethoxy) silane, Gamma- 
methacryloxpropyl trimethoxy silane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, 
gamma-aminopropyl triethoxysilane, N-beta-(aminoethyl)-gamma-aminopropyl 
trimethoxysilane, Silane coupling agents, such as gamma- YUREIDO propyl 
TORIECHIKISHI silane; Isopropylisostearoyl titanate, Isopropyl tt*ee n-dodecylbenzene 
sulfonyl titanate, isopropyl tris (dioctyl PIROHOSU fight) titanate, tetra-isopropyl 
bis(JITORIDESHIRUFOSU fight) titanate, Tetrapod (2 and 2-diaryl oxymethyl-1 -butyl) 
bis(G tridecyl) FOSU fight titanate. Titanium coupling agents, such as bis(dioctyl 
pyrophosphate) ethylene titanate and isopropanal PIRUTORI (N-aminoethyl-aminoethyl) 
titanate, are mentioned, and these are independent, or they are combined two or more 
sorts and used. Cheap stearin acid is desirable especially. 

[0023] The amount of surface treatment of the matter which gives water repellence has 
0.01 - 5% of the weight of the desirable range to a spherical inorganic particle, and its 0.1 
- 4 % of the weight is more desirable especially. Even if the amount of surface treatment 
of the matter which gives water repellence does not have the enough surface tt-eatment 
effectiveness at less than 0.01 % of the weight and, on the other hand, exceeds 5 % of the 
weight, it is not not only economical, but the surface treatment effectiveness may not 
improve but it may spoil the physical properties of a ground object on the contrary. 
[0024] By carrying out addition mixing of the fluid amelioration agent which becomes 
the above-mentioned surface treatment particle from 1/10 or less mean particle diameter 
of the mean particle diameter of a spherical inorganic particle, the abrasives of this 



invention raise further the fluidity in a blasting machine, and the dispersibility of the 
abrasives at the time of blasting, and it becomes possible to make the residual property to 
the workpiece at the time of blasting termination reduce further of them. If a fluid 
amelioration agent is illustrated concretely, the end of superfmes, such as talc, a silicic 
anhydride, a bentonite, a kaolin, a magnesium oxide, a magnesium carbonate, a 
magnesium silicate, a zinc oxide, a magnesium hydroxide, colloidal silica, diatomaceous 
earth, magnesium stearate, fused silica powder, fumed silica, a silica, cornstarch, starch, 
and a calcium silicate, will be mentioned, and these are independent, or they will be 
combined two or more sorts and will be used. A silicic anhydride and colloidal silica are 
desirable at the point that an improvement effect is high about especially. The addition of 
a fluid amelioration agent has 0.01 - 5% of the weight of the desirable range to the 
spherical inorganic particle which is abrasives, and its 0. 1 - 4 % of the weight is more 
desirable especially. If the addition of a fluid amelioration agent does not have the 
enough addition effectiveness at less than 0.01 % of the weight and, on the other hand, 
exceeds 5 % of the weight, the addition effectiveness will be spoiled on the contrary. 
[0025] In addition, it can face carrying out addition mixing of the fluid amelioration 
agent, the matter which gives the water repellence by which surface preparation was 
carried out to the spherical inorganic particle can be used as a binder, and a fluid 
amelioration agent can also be made to adhere to a spherical inorganic particle front face 
through this binder. In this case, by a fluid amelioration agent's achieving the function as 
a cushioning material, and suppressing the repulsive force of the abrasives at the time of 
grinding, the side edge in septum formation of PDP is prevented, or the effectiveness of 
raising the scribe precision in solar-battery manufacture is acquired. Furthermore, the 
fluidity in a blasting machine and the dispersibility of the abrasives at the time of blasting 
are raised further, and it is effective in making the residual property of the abrasives to 
this workpiece top at the time of these blasting termination reduce moreover. 
[0026] Moreover, when performing blasting, it responds to the grinding minimum flute 
width (in the case of shot blasting, it is the minimum shot blasting flute width) 
(micrometer) C to the particle diameter of these abrasives. The desirable maximum 
particle diameter exists. The abrasives of this invention the maximum particle diameter A 
of the spherical inorganic particle which constitutes abrasives (micrometer) - relation 
with the grinding minimum flute width C (micrometer) - setting desirable -- the 
following type (1) ~ more -- desirable -- the following formula (5) - a spherical 
inorganic particle is selected so that the following type (6) may be satisfied still more 
preferably. 

[0027] Ten <=A<=0.8C(1) 
Eleven <=A<=0.7C (5) 
Twelve <=A<=0.6C (6) 

[0028] That is, the grinding of the lower part of the part in which the probability for a 
bigger particle than the flute width which carries out grinding to exist became high when 
the maximum particle diameter in a spherical inorganic particle exceeded 0.8C, the big 
abrasives particle was caught in the slot by which grinding was carried out to some 
extent, consequently the particle was caught is barred, breakage of a septum is produced 
depending on the case, and there is an inclination which causes decline in process 
tolerance and productive efficiency. Moreover, when the maximum particle diameter of a 
spherical inorganic particle becomes smaller than 10 micrometers, it becomes extremely 



small, the grinding capacity of an abrasives particle piece declines, and the mean particle 
diameter of a spherical inorganic particle also has the inclination for abrasives with 
sufficient grinding effectiveness not to be obtained. That is, by considering as the above- 
mentioned configuration, breakage of a septum is prevented and the precision of a septum 
improves remarkably. 

[0029] Moreover, the mean particle diameter of a spherical inorganic particle affects the 
working speed at the time of blasting, and the dispersibility of abrasives, these properties 
taking into consideration - this invention - the mean particle diameter B of a spherical 
inorganic particle (micrometer) - relation with the minimum grinding flute width C 
(micrometer) - setting - desirable - the following type (2) - desirable - the following 
formula (7) - it selects so that the following type (8) may be satisfied still more 
preferably. 

[0030] 0.02 C<=B<=0.5C (2) 
0.04 C<=B<=0.4C (7) 
0.05 C<=B<=0.3C (8) 

[0031] That is, in a precise blasting grinding process, desirable mean particle diameter 
exists according to the grinding minimum flute width C like the scribe line of the septum 
formation and the solar battery using the sandblasting method of PDP. Although the mass 
per piece of an abrasives particle increases and the grinding force in the collision which is 
1 time of a particle also increases when mean particle diameter exceeds 0.5C 
consequently, there is an inclination for the level of significance which does damage to 
the electrode and substrate front face which were prepared on the substrate which 
consists of glass which is a workpiece pars basilaris ossis occipitalis to also become 
large. Moreover, when mean particle diameter is smaller than 0.02C, the inclination 
which decreases has the mass per piece of an abrasives particle, and the grinding force [ 
in / it becomes small and / one collision of a particle ]. Consequently, although the danger 
of doing damage to the electrode and substrate front face which were prepared on the 
substrate which consists of glass which is a workpiece pars basilaris ossis occipitalis in 
PDP is avoidable, polish effectiveness may fall remarkably. That is, polish effectiveness 
can be held even if the minimum processing flute width becomes small by considering as 
the above-mentioned configuration. Moreover, it can say that the same is said of scribe 
processing of a solar battery. In addition, the maximum particle diameter and mean 
particle diameter of a spherical inorganic particle are hardly different from the maximum 
particle diameter of the spherical inorganic particle which carried out surface treatment of 
the matter which gives water repellence, i.e., an abrasives particle, and mean particle 
diameter, and are substantially the same. 

[0032] Blasting of the minimum processing flute width C in septum formation of PDP 
using the sandblasting method and the grinding process of the scribe line of a solar 
battery is mainly carried out in 50-1000 micrometers, and its this invention is also usually 
suitable for this range. 

[0033] As described above, the abrasives of this invention which controlled the surface 
treatment particle which carried out surface treatment by the matter which gives water 
repellence or the abrasives which comes to add a fluid amelioration agent to this surface 
treatment spherical inorganic particle further, the maximum particle diameter [ further as 
opposed to the grinding minimum flute width ], mean particle diameter, etc. can be used 
suitable for removal of the oxide skin of the semi-conductor field etc. For example, 



although the polish approach which much more micro processing is called for and has 
been conventionally performed with wet is shifting to dry type for highly-minute-izing of 
the TFT panel, and a raise in a numerical aperture, the abrasives of this invention can be 
applied effective in this dry type polish approach, and effectiveness of precision is well 
good in the polish which needs energy with especially expensive metal, oxide film, etc. 
[0034] Moreover, the abrasives of above-mentioned this invention are applicable as 
abrasives for septum formation of a PDP tooth-back substrate good [ effectiveness ] and 
accurate. It sets like the septum formation fault of PDP, and the septum is formed by the 
sandblasting method, the rib material layer which has blasting nature is prepared on a 
glass substrate, patterning is performed by the resin layer which has blasting-proof 
nature, and a septum is formed by carrying out blasting from the upper part. 
[0035] Furthermore, the abrasives of above-mentioned this invention are applicable as 
abrasives for solar-battery scribe processing good [ effectiveness ] and accurate. 
[0036] As mentioned above, since surface treatment of the abrasives of this invention is 
carried out by the matter which gives water repellence, they are useful as abrasives with 
high polish effectiveness and process tolerance by controlling the maximum particle 
diameter and mean particle diameter according to the grinding minimum flute width 
which prevents effectively troubles, such as adhesion in condensation of the abrasives 
resulting from moisture, union, and a ground object, for example, is made into the 
purpose on the occasion of the septum formation process of the PDP panel, scribe 
processing of a solar battery, etc. 

[0037] moreover, the workpiece not only by the condensation prevention effectiveness of 
the spherical inorganic particle fine particles by liquid bridge formation being acquired 
when the abrasives of this invention perform surface treatment with the matter which 
gives water repellence but a metal abrasive material etc. - it rubs in and the prevention 
effectiveness is acquired, for example, when stainless steel powder etc. is used in the 
production process of a PDD back-in-panels side substrate, the septum which consists of 
low-melt point point lead glass of the white which is a ground object etc. is based on a 
metal abrasive material - rubbing in - it discolors, and such a trouble is prevented 
although the case where the brightness of PDP is reduced is generated. Furthermore, the 
effectiveness which raises the separation efficiency of the low melting glass and metal 
abrasives, such as stainless steel, using magnetism is acquired. The reuse of the low 
melting glass which is a ground object by this becomes possible, and it becomes possible 
to measure the manufacture cost reduction of PDP. 



EXAMPLE 



[Example] Although an example and the example of a comparison are given and this 
invention is explained still more concretely hereafter, the range of this invention does not 
receive a limit at all by these. In addition, as a ground object, according to the following 
septum formation approach, the PDP back panel for an experiment was used, the 
injection pressure of abrasives and the injection weight per time amount were adjusted 
uniformly, the septum formation trial was performed, and the shape of front planarity and 
septum configuration of a glass base of a workpiece pars basilaris ossis occipitalis were 
observed. 



[0039] septum formation approach: - manufacture [ of the PDP back panel for (A) 
experiment ]: - the electrode was formed on the soda lime glass substrate (an electrode 
surface is protected in a magnesium-oxide layer), and the grinding flute width (regularity, 
i.e., septum spacing, - fixed) formed the septum pattern which is 100 micrometers by the 
mask material which applies a low-melting-glass paste by the coating machine on it, and 
has blasting-proof nature on the front face after desiccation. 

[0040] (B) It blasts. : like the above, the manufactured PDP back panel for an experiment 
was used, and the grinding experiment by the various abrasives of the following example 
and the example of a comparison was conducted. Processing conditions were set up as 
follows, the septum formation time amount of various abrasives was measured, and a 
septum configuration and polish precision were observed. 

injection nozzle aperture: - 10mm abrasives injection-pressure: - 3.0kg/cm2 (290kPa) 
abrasives injection-quantity: - distance [ to a 100 g/min panel ]: - 10cm [0041] As a 
ground object, the tooth-back base for a PDP trial was used, the injection pressure of a 
blasting machine and the injection weight per time amount of an abrasive material were 
adjusted uniformly, the septum formation trial was performed, and process tolerance was 
evaluated by observing the shape of front planarity and septum configuration of a glass 
base of a workpiece pars basilaris ossis occipitalis. Moreover, it evaluated also about the 
propriety of reboot nature. A presentation and evaluation result of spherical abrasives are 
shown in Table 1. In addition, the measuring method of the property of the abrasives 
particle in Table 1 and evaluation were performed by the following approach. 
[0042] The maximum particle diameter of the inorganic particle fine particles which 
constitute abrasives, and mean particle diameter were measured using the Nikkiso Co., 
Ltd. micro truck FRA. 

[0043] As evaluation of polish effectiveness, the (second) was measured for the cutting 
speed of each abrasives by this injection pressure. 

[0044] The characteristic which shows a globular form computed the average of the value 
which chose 20 electron microscope photograph ****** particles, and measured them at 
random. 

[0045] Using the electron microscope, process tolerance carried out visual observation of 
the shape of front planarity of the blemish of the groove bottom section of the PDP back 
panel after polish, a slot, or its side edge, and evaluated it by the following criteria. 
Fitness: There is no blemish, the processing configuration of a slot is uniform and there is 
no side edge. 

a little - defect: - and/or there are a little blemishes, the processing configuration of a 
slot is a little uneven, and the inclination of a side edge is seen a little. 
Defect: And/or there are many blemishes, the processing configuration of a slot is uneven 
and the side edge has occurred. 

Impossible: Septum formation by processing cannot be performed. 
[0046] As matter which uses a glass bead with a mean particle diameter [ example 1 / of 
26 micrometers ], and a maximum particle diameter of 53 micrometers, and gives this 
water repellence Stearin acid (TST: Miyoshi Oil & Fat Co., Ltd. make) is added 1% of 
the weight to the glass bead 100 weight section. Further as a fluid amelioration agent The 
white carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) 
whose mean particle diameter is 0.03 micrometers was added 0.5% of the weight to the 
glass bead 100 weight section, heating mixing was carried out with the Henschel mixer. 



and abrasives were obtained. 

[0047] By sandblasting processing which used these abrasives, although the septum of 
PDP was formed, it was able to be processed with a sufficient precision, without 
damaging a septum. Moreover, the blasting machine was stopped, and also about starting 
of the blasting machine after neglect, there is no ****** in a nozzle etc. and it has 
rebooted one whole day and night. 

[0048] The glass bead with a mean particle diameter [ example 2 / of 30 micrometers ] 
and a maximum particle diameter of 53 micrometers was used, stearin acid (TST; 
Miyoshi Oil & Fat Co., Ltd. make) was added 0.5% of the weight to the glass bead 100 
weight section as matter which gives this water repellence, further, the white carbon 
(made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose mean 
particle diameter is 0.03 micrometers as a fluid amelioration agent was added 1% of the 
weight to the glass bead 100 weight section, heating mixing was carried out with the 
Henschel mixer, and abrasives were obtained. 

[0049] It was able to be processed with a sufficient precision, without damaging a septum 
by sandblasting processing which used these abrasives, although septum formation of 
PDP was performed, moreover, a blasting machine is suspended - making - one whole 
day and night ~ starting of the blasting machine after neglect ~ also being related - a 
nozzle etc. - also getting it blocked there is nothing and it has rebooted smoothly. 
[0050] The alundum with a mean particle diameter [ example 3 / of 20 micrometers ] and 
a maximum particle diameter of 44 micrometers was used, stearin acid (TST; Miyoshi 
Oil & Fat Co., Ltd. make) was added 2% of the weight to the alundum 100 weight section 
as matter which gives this water repellence, heating mixing was carried out with the 
Henschel mixer, and abrasives were obtained. 

[0051] It was able to be processed with a sufficient precision, without damaging a septum 
by sandblasting processing which used these abrasives, although septum formation of 
PDP was performed, moreover, a blasting machine is suspended ~ making - one whole 
day and night - starting of the blasting machine after neglect - also being related - a 
nozzle etc, ~ also getting it blocked - there is nothing and it has restarted smoothly, 
[0052] The Carborundum with a mean particle diameter [ example 4 / of 15 micrometers 
] and a maximum particle diameter of 37 micrometers was used, stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 3% of the weight to the 
Carborundum 100 weight section as matter which gives this water repellence, further, the 
white carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) 
whose mean particle diameter is 0.03 micrometers as a fluid amelioration agent was 
added 0.3% of the weight to the Carborundum 100 weight section, heating mixing was 
carried out with the Henschel mixer, and abrasives were obtained. 
[0053] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended - making ~ one whole day and night - starting of the blasting machine after 
neglect - also being related - a nozzle etc. - also getting it blocked there is nothing 
and it has rebooted smoothly. 

[0054] The glass bead with a mean particle diameter [ example 5 / of 35 micrometers ] 
and a maximum particle diameter of 74 micrometers was used. Stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 0.1% of the weight to the glass 



bead 100 weight section as matter which gives this water repellence, further, the white 
carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose 
mean particle diameter is 0,03 micrometers as a fluid amelioration agent was added 0.3% 
of the weight to the glass bead 100 weight section, heating mixing was carried out with 
the Henschel mixer, and abrasives were obtained. 

[0055] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended - making - one whole day and night - starting of the blasting machine after 
neglect - also being related - a nozzle etc. - also getting it blocked - there is nothing 
and it has restarted smoothly. 

[0056] The glass bead adjusted to example 6 mean particle diameter of 10 micrometers 
and the maximum particle diameter of 74 micrometers was used. Stearin acid (TST: 
MIYOSHI oil incorporated company make) was added 3% of the weight to the glass bead 
100 weight section as matter which gives this water repellence, further, the white carbon 
(made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose mean 
particle diameter is 0.03 micrometers as a fluid amelioration agent was added 2% of the 
weight to the glass bead 100 weight section, heating mixing was carried out with the 
Henschel mixer, and abrasives were obtained. 

[0057] By sandblasting processing which used these abrasives, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision, moreover, a blasting machine is 
suspended - making ~ one whole day and night - starting of the blasting machine after 
neglect - also being related - a nozzle etc. also getting it blocked - there is nothing 
and it has rebooted smoothly. 

[0058] The stainless steel powder adjusted to example 7 mean particle diameter of 20 
micrometers and the maximum particle diameter of 52 micrometers was used. Stearin 
acid (TST: MIYOSHI oil incorporated company make) was added 0.4% of the weight to 
the stainless steel powder 100 weight section as matter which gives this water repellence, 
heating mixing was carried out with the Henschel mixer, and abrasives were obtained. 
[0059] By sandblasting processing which used this abrasive material, without damaging a 
septum, when septum formation of PDP was performed, there is also no side edge and it 
was able to be processed with a sufficient precision. Moreover, it rubs in, there is also no 
phenomenon and the effectiveness which raises the separation efficiency of the low 
melting glass using magnetism to a septum peculiar to metal abrasives and metal 
abrasives, such as stainless steel, was acquired, furthermore, a blasting machine is 
suspended ~ making ~ one whole day and night - starting of the blasting machine after 
neglect - also being related ~ a nozzle etc. - also getting it blocked - there is nothing 
and it has rebooted smoothly. 

[0060] An example 8 substantia-compacta limestone is roasted, digested and carbonated. 
The maximum particle diameter of 75 micrometers, Manufacture a whisker-like calcium 
carbonate with a mean particle diameter of 2 micrometers, and stearin acid (TST: 
Miyoshi Oil & Fat Co., Ltd. make) is added 1.3% of the weight to the whisker-like 
calcium-carbonate particle fine-particles 100 weight section which is abrasives to this. By 
making into a fluid amelioration agent fumed silica (Reolosil CP- 102: Tokuyama Soda 
Co., Ltd. make) whose mean particle diameter is furthermore 0.05 micrometers, it added 



2% of the weight to the whisker-like calcium-carbonate particle fine-particles 100 weight 
section, heating mixing was carried out with the Henschel mixer, and abrasives were 
obtained. 

[0061] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a side edge was seen, a part of septum was 
damaged, and the precision of a septum was a little poor. About the restart after stopping 
a blasting machine and leaving it one whole day and night, it was a little difficult. 
[0062] The glass bead with a mean particle diameter [ example of comparison 1 / of 60 
micrometers ] and a maximum particle diameter of 74 micrometers was used. As a fluid 
amelioration agent, the white carbon (made in [ chemistry incorporated company ] star 
SHIRUS: Kami-shima) whose mean particle diameter is 0.03 micrometers was added 
0.3% of the weight to the glass bead 100 weight section, heating mixing was carried out 
with the Henschel mixer, and abrasives were obtained. 

[0063] By sandblasting processing which used these abrasives, when septum formation of 
PDP is performed, the septum has collapsed. Moreover, condensation of abrasives was 
unable to occur and restart the inside of a blasting machine, and near a nozzle about the 
restart after stopping a blasting machine and leaving it one whole day and night. 
[0064] The glass bead adjusted to example of comparison 2 mean particle diameter of 10 
micrometers and the maximum particle diameter of 105 micrometers was used. As a fluid 
amelioration agent, the white carbon (made in [ chemistry incorporated company ] star 
SHIRUS: Kami-shima) whose mean particle diameter is 0.03 micrometers was added 2% 
of the weight to the glass bead 100 weight section, heating mixing was carried out with 
the Henschel mixer, and abrasives were obtained. 

[0065] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the part where a part of septum collapses occurred. Moreover, 
condensation of abrasives was unable to occur and restart the inside of a blasting 
machine, and near a nozzle about the restart after stopping a blasting machine and leaving 
it one whole day and night. 

[0066] The glass bead adjusted to example of comparison 3 mean particle diameter of 20 
micrometers and the maximum particle diameter of 62 micrometers was used. The white 
carbon (made in [ chemistry incorporated company ] star SHIRUS: Kami-shima) whose 
mean particle diameter is 0.03 micrometers was added 2% of the weight to the glass bead 
100 weight section as a fluid amelioration agent to this, it mixed with the Henschel mixer 
to it, and abrasives were obtained to it. 

[0067] Although the septum has been formed by sandblasting processing which used 
these abrasives when septum formation of PDP was performed, the inclination of a side 
edge was seen. Moreover, condensation of abrasives was unable to occur and restart the 
inside of a blasting machine, and near a nozzle about the restart after stopping a blasting 
machine and leaving it one whole day and night. 

[0068] The glass bead adjusted to example of comparison 4 mean particle diameter of 15 
micrometers and the maximum particle diameter of 44 micrometers was used as 
abrasives. 

[0069] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a strong side edge was seen and the septum was 
not able to be formed with a sufficient precision. Moreover, condensation of abrasives 
was unable to occur and restart the inside of a blasting machine, and near a nozzle about 



the restart after stopping a blasting machine and leaving it one whole day and night. 
[0070] The stainless steel powder adjusted to example of comparison 5 mean particle 
diameter of 25 micrometers and the maximum particle diameter of 150 micrometers was 
used as abrasives. 

[0071] By sandblasting processing which used these abrasives, when septum formation of 
PDP was performed, the inclination of a side edge was seen, a part of septum was 
damaged, and the septum was not able to be formed with a sufficient precision, 
moreover, the septum which is the fault of metal abrasives - it rubbed in and a 
phenomenon and adhesion occurred. Reuse of low melting glass of the separation 
efficiency of the low melting glass and metal abrasives, such as stainless steel, which 
furthermore used magnetism was not completed bad. About the restart after stopping a 
blasting machine and leaving it one whole day and night, it was a little difficult. 
[0072] 
[Table 1] 
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[ 0 0 0 4 ] iiet/c p D pmms.omm^i}i>\^ 
ii±vSiW&^j:i;ffim^^i¥<om^mm^izm 
^hi^yvyyxhm-cii.Mmtimmn. m 
nm im<\^tifz^~xhmh\'^ii&mm) tt 
iiiz. mimi'i^mm^ti. mm<7)^mxmmxm 
mti. v-f-.''^fy^mz-if:tm^ti. y^xhjo 
xizwm^tLi, mmfi'fbLx. mizi^tx. 

^W&mr)i}yx\L-X. Tyyyj^. ayy^M., -fe 

[0005] mut LT^jet, i<mmiz]&\,^m 

a^^x^i^w.'i'ffim^mmx'h 0 , tfzryx hMx 
izmmmm^m^mK. m&m<. m 

[0006] t*»L^^> , "^^mm 1 0 urn -^M 

n (^mmm^-fyvyyxhmizm^^ht. mtm 
mmi'F<7)mm'mnzW)Xji\^i><DX'h^xh. aj 

< LTSjeiSLJ: 0 1 Ltz^^j:}£m9y9i}>t>yX)V 
ixmi.XMmmhZbi,zti:^^ f^tt, 

i^) imi. mmm^ismm^mi^&A.rz:^c^yy 

[0007] ClcORHti, l?m§ii^w:&^*<i6$n/'c 

LxmmM^i^^^ff)iSimi'>?-u<mM 
tcmmbmmm'f<m'QWsmi^zi-zt^zx t 
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[0 0 081 •«:iD'fe. f^xh-?'^yi,z}:?>-fyV:f 
^izizm(0^yYy^:^hmmzi5\>'>Xii. vi^yrtco 

mmmmmi-thrzi^^z-mmzmtii L^rttwf 
Lxmi. mmmmizmmmmmi-mMim 

C 0 0 0 9 1 P D P<r)fmm^<r>X a =5:, 

\^ti.mtzmm^xf>iii'mz. f>hmmwm^ 

mmm^tix<it. mmfiL'f'tmm^mm&s^ 
x'i,ihPir>xmmmi,zm^Lfz*)-t?>tiihm^(tt: 
am) <^m^tfi-mz^j:>oi.z<\,^ (v-i Hx.yi;*<;^# 

mmmz-th^ti,z^j:h. 

[ 0 0 1 0 J $ ^>fCli, J^fetttai^eo^^ $»craLT, 

ti^hhii-fX'hi . 

<^m'&. mizMmm<r>m/i&.<nmk'^. joxsst 

[00 12] 

L , P D P coKiMJg^Dlfc J: i/±f^n,i&(r>x ^ y 

-iry^ y(nim\^j:ii^mw<mimM(nmmi.zw^ 
i.zii\,^xiamzmm^ix. wssm&simim^kim. 

[00 13] 

[i8Si£-^-r5;t*^>o#sj ^^HMioJi, mm 



e^SOi 0^^<7)iOT<0S*»^>^rl.SSt4 

^mL=i-mmmthzt\.ziiy) . mm 
mjiti^mtcmmmmx'mmw^mmm^'^ 

[0014] ttihio. if%mi. ««*n8e^tgs* 

m:{^^-thw^^m>)mLxts:h^t^m.t^h 

m^^ammtLxm-ti, 

[ 0 0 1 5 ] »ji Lx . w^mm-mi^ 

mmn 1 0^^ 1 \:xTm-m.=twj'^^j:hmAm. 

mi , ««iH8fit^ tc*f LT 0 . 0 1 ~ 5 nM%WM 

Lx^j:mMT^nmmmx'hi> (it*JS2) . 
[ 0 0 1 6 ] »^ L\^mmb LX . mmm-ifYsi 
^ ( 1 ) ~ ( 3 ) m&-rhm.mi tt:\mm2^ 

mm^MX'hh (if*3i3) . 

1 O^A^O. 8C (1 ) 

0. 02CSBS0. 5C (2) 
50SCS1000 (3) 
fflL. 

B : gfeWO^ttjS^g (/xm) 

c : mmtfzimm^iWfhrm Um) 

( 0 0 1 7 ] if I; UT . ^HctfOi?^Wo 

^tcfflv ^411^ 1 - 3 ^-f 1 «Kfe«<^j9fe 

ff-CJ)!. (tl*«4) . 

[ 0 0 1 8 ] »^ LV\l|«i: LT . P D P<0*ffla«Lh 

[ 0 0 1 9 ] »i LV\®^t LT , ±i^m?ti!«^<oa^ 
wmxi'y^yy^ ycoB&iizm^^im^^i^sn 

[0020] 

mmm&mm aT. ^miz-?uxnmmmt 

1. *mti. ^mim^tzmmi:H^'t?>mti 
m>mLx^^hztimti-im,yyx Haxm 
mmm'f>iztinwit l. zmzx oyi^mzmmt 
m=meimmmzxmmm-m. m^xm^ 
^<omaxw\m*immzm±x^ . mrnm. 

[0021 ] ^mMzm\^t>ixhmMm=f-b lt 

\i. mx.\iif'7X\::-X. T'yyyj^, :2yyyj^^ -fe 

mMhi\.h, *SWBtfcv^T, m.Ui. TIM 
(4) T^«§/iSJ:3fc. a^tii»iia<0^h«Wc*f 
tSiSa$*<»iL<«5 0%feU:, J:0»*L<J18 
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[0022] *56B3t:fflV^<i,^.|,0g*ttS:#4tl.*«!)« 
suxf-ygj. S'Jxf-yK 

"7-79 X. ?^-'N*77-{y, --KiJjj-u 

y. S-fkjft^jW: HLB*<9iilTc7)|!lfflvSttS<J. 05 
X<f N - 7 v-zl-r S y Ki®, 7f\^^)\^x-T)\,/;)l^^.y 

Ji't^y^. 7)U^)UKy-eyt}ir/7)i'^)Ui-yi'\y 

yx/ut^y^, x/\^t^yaj\ifm^, a-itvy^y 
xii't^y^^ H-7i^ivxivitiym&m<nxivit^ym. 

r;P^/i^TU;Px-f;P®EKS. 7)V^)V7%v^ 
W§M<r>^x.XT)V'^ \ 7)V^iV')y}m^ 7)V^iv 
x-T)V u ym.u, 7)V^)V7 1; /ux-r;P 'J >-K®^ 
(0 .J yssx>!.T/i^tI^l»'f ^ymm^ : misrisr 
BIW1^4Srv^-'>i*^. Ky^iva-'^A 

a, rsy;<?;P;Jf>i?^, ^ S/yU:::':7A's^''f y, 

i^i/-?-y^wtt#BD»ittSij ; --tf'jjr^xx^uyr/p 

^/1^X-t;|/, ;K'J:t'^fi^x-?-uy2ar/l'3-yPX- 
r;i', ;t?U;t+S^xf-wyr;l'=Sf;U7x-;l'X-r;i/. 
.i^yjr=^fi^x^lxy;^-fD-yl'X— f;l/, ,-}f"J^^i^X 
■f u y 7 / H yKSI«i:. 7/P^;P7 X y -;i/*ypv i; y 
tlS^<m^'i-\yywm. ^v^^i^xi-\yyitt*} 
jr^>-rDeuy7'o y^',-Kuv-, ,-Ki;;tdfvxf-b 

y--Ky i^To tru y T/P^/UX-x;!'. i; x 
xf-uy^»;-fe«;yfliJHfKx;^r;l'. --KyjJ-^i/xf-u 
ytVyjftfeJ:i;f®ft;iA^Lj4. ^KU^f^yxf-uyy 



/I- 1'^' yBII»B!xxT;P, ^'Jyf^ >-xf - y y ;ut' h 
-;HiKijx;^T;l', ^ 'J x^ y 2?' 'J a -;HKi?x 
:^TfU. ilMiSt / / y -t 'J h\ /-K y / u -ir y yfiglSB? 
xx7-)K !K'J^'J-feUy|§)teg!x;;^T/K yyi-t'rJ'y 
HIBSKxxx;W. BlttSr;l^j&y-;Prs ^^Vt^ 
>'Xi-uymmx.XT)i'7iV, lii^jit^i/x^vy 
7fU^fU7 5 y, 7;u=Jf-;i'TS yif^f-t-f H^^N 
yifffiiStts? : y ymjk^m^am : --K'j^t^rxx^u 
y T y yi-/ y x i^vt^y -juy x -;px— f;^^(7)s;JC:>^s 

ffffi^SIKiJ; r-^'noT'nbf/l-hy^hdrv-i^^y. 
t-/uhyxhdfi^$/5y, t-;Phy^ h^fi^i'^ 
y, t'-zl-- by;^ h^rxxhdri^) x^y, 

r-^:J'^'yn^x7'DtyH-y;<h4fi^v7y, j9- 
(3. 4-xd^^j/>'^'n^^i^;i/) xf-/i/hy^h^ 
i^i/^y. r-Zyi^K^v-rPhVl-hy^ 
y, r-:>(J\^:^Thy'ai;/ihVjth^i^i^yy^ r- 

7Xjrx3\:jvy^)xY^i^i/yy. n-h- (rsy 
x^;i-) -r-rsyrohvi'hyy hdfxi^^y. r 
-aw^ KrDt;Ph Vx.i'^i^>-yymcOi^yy:ft y 
ry y^^SiJ ; ^ VTa\;jUhO^VXf-7a-i)U^^^ 
- h , y ro e/i/ h y - n - F v/Ky -tf y>^;p* 
^VruifjlhVx (x^j-^'^/l/tn 
4:;^7rW f h7-f yrotVUh'X 

(x>yT^;l'7*X7r>f h) f-^'^-h, Th-7 
(2. 2-vry;^;t=^ri^^^;^-l-7■■?-;^) h'x 

(>'':t^'f-;Ptfo*X7x-h) x^pyf-:?;t.-h, 

-^yrot/uhy (N-rsyx^yp-rsyx-fyi^) 

f-^':t^-h^<7)^:?y;^.y7-yy27^J*W^>ii, 
4.«i#«t'Xti2«m±ffl;^^^i5-li:-Cffll^^>fL5. 

[0023] m^^^m-tmncom^mMii. m 
4t*t8ei=- 1 J^ LT 0 . 0 1 ~ 5 m&%co!s.mmi i 

^■•rmncom^m&tfio . o i**%*)itiia® 

[0024] :^m<r)mmmi. ^mm^mfi'Fiz. 
««inis^ w^a^go 1 0 ij-co 1 OTco^i^fii? 

yxh'7i^ymz}H-r^m^. yyxhtaXf^iziHf 
1 0fe«<O^tS:tt$:-flr6i±$ -t!: . ryXh mU^Ji^ 

i>zmmMm^ff)nsm-m&m-\t Lub^ztt^ 
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1 - 5 MM%<^mmt L < , ^(c 0 . 1 ~4 afi% 
'om mm.m<omaMtf^o . o i s* 

[ 0 0 2 5 1 mmAm^mm-^ti>iz^t. 
JiiS)±$-ii:, mixznh. yyxhMxMjmzm-r 

[0 0 2 6] tt:. yyxh1iaXifxo±X\ Zix(>m 

mmm) c ium) mtx. mL^^mm^f-mufi 

kmmztiUX. »*L<liT1E5C ( 1 ) , J: *)m 

L<JiTie5^ ( 5 ) , mzm KUTiSA (6)i:m 

[0027] 1 OSA^O. 8C ( 1 ) 

1 l^A^O. 7C (5) 
1 2^AgO. 6C (6) 

[00281 t^j:hib. m^mn.'F'p<r>wcm^m 
0. 8ci:mi?>kwfmthmmx^±^^j:nf-i>(^ 
tiJitmm<^j:'o. h^mimnii^ixfzmi,z. 

T^<^mnimf. m^izx-^xum&mm^t^ 
>h^<ti:hii. n^^mm-mm.'i-^iiW^i.z^h^ 

[ 0 0 2 9 ] ^ mimm-<^i^^=^mi. 



C (//m) \L<m'mzii\.^X. SFtL«iTI25e 
( 2 ) , »i KJiTtEsii: ( 7 ) , 5gt»^ L<(lTfB 
^ ( 8 ) $:3IJ£tl. J: o {cS^tS . 
[0030] 0. 02CSBgO. 5C (2) 
0. 04CgBgO. 4C (7) 
0. 05CSBS0. 3C (8) 
[003 1 ] -r^:i5*>, PDP<7)-tyHy7;^h&^ffl 

turf^yxYwrnoMza^yzxt. mmj\mm\.z%^ 
X. ^t\^\^^nm-wfi^&h<nx'hh. ^mti- 

±-ti*^. m^xmm3X'h?>:ffyxmi}^h 
^j:hm.±izmift^tLtzmm&x/mmmizmm^:^i 

tfi. 0. 0 2CJ:0W^$V^fc^5fS««i^<OHi^yS0<0 

<r)X9v^:rMJHZ'o\\xiinW.(nztifimth. i^, 

mizmtxiii. 

10 0 3 2] '9->vyyxhmi:m^fcPDPcr,mm 

fi/MDI?S1iC{4. it:: 5 0~1 0 0 0;um<7)© 
[0033] ±siltitia< , 5E7f<ttl:W4-ri.i}%^t'^ 

*^Bflcr)igf@«{4, ^mmmcr>mmm<r>mmzn 
mizmx^h. mm. TFT/u^i\^<^i^mit. is 
mamtff)^. -m<ommaLifi^)f)(>tixti*) , m 
mx-nhtix # t:m^-mim^izw€ i oo* ?> 
*mmmmz<7)m,m&:fimz^mzmx 

[ 0 0 3 4 ] ±ie*iiBfl<7)!g{ewi4, mmn 

SO^UP D P#iBS«<^llM}^E)cfflgfe«t LTiiffl 
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[ 0 0 3 5 ] $ ±si^m<7)mmi. mmm 
1 0 0 3 6 ] ]3±<r>i. oiz. ^wimmm'.i. mm. 

hmm>]-w§^\,zmtx . m^^^Ft^. ^i^m^mm 
mi ztizx*). mmsx/MLn&mK^mti 
kixtmTi)i>. 

[0 0 37] :^^m<^mmwi. mmmt 
imizj:'^xmmiffd ztizxow^izx^ 

< . ±mmmtzx ?,mam^(r)m *)ji^m±msk 

iziiux^Tyuxm*mm^ii?>i%-k. mm^x 

ztnzx*)mmm}xhi>mA>!fyx 
(om.mmmiz^j:K>. PDP<7)m^axh{mm 

iP?,ZtiMmiz^h. 
[0038] 

immi OT. ^mimmm. mmt:mfxmz 

(>VmiSl,^Hjcr)X'l,i^j:\>\ wmmitLx. T 

Mcnmm&mii,zm\'K mmm<oPDP='mfU^)\^i: 

^izmnixmmmmin^K maxm&sm/f^ 
xm^mma^ti x ifmm^^mn it: . 
[0039] mm&um 

(A) m^PDpm^^^/\^(7)Wt: ^/-y'jAi.ii 
9-xwiimm.. ^(n^mzmvyxvi&i.^-^h 

1 0 0 x< mfftl.BIMA-:^'- y?-}^^ tTt. 
[0040] ( B ) Vm. : ±ie<!0*D<Sji L;t 

m(niitmm\,zi.hwm^m'>f^. jni^fts-T 

i«StyX;mg: 10 mm 



efe«i«ltff I^J : 3 . 0kg/cm2 (29 0kPa) 
9fett<a»ft : 1 0 0 g/m i n 
A*^;W^t'<0!gM: 10 cm 

[004 1 ] wmm&t UT , p D p^ffl<o»fflss 

fz^<^mmMi-^izm^L. mmmm?:n\.\ 

fsmmim^i-hzbizxmmbi^. ttz, mm 
mws^z-?\,^x i>mit:, ^ 1 izm.m^mgi 

mm)}m.x/mmmi(7)imxn -o ^ . 
[0042] memmm-imm^mmmf- 

[0043] SfeXJ^WSfft LTJi, nmSiEMzi: 

[0044] mm^r^ii^mm'f-mm'^m'ytifi 
=Fi:yyi^Mz2 0AmmLxm:&tf.:m(r>w-i^m^M. 

[0045] naxmmi. ^I'^mmm^^x. mm 
<7)PDP'^w<^^)i'm^<^m. m'^^co^^ nx-y 
^^(^mVi^iBWsmt. ■mmizx*)fmLt:. 
m : ism< . mmxsmi)<i^Tf^ Hx.yi;*« 

: ci'-immi. m/xii. «ojnij^*« 

: ^<(7)(s*5fts, atx/xti, m<7)MX3mki}^ 

[0046] HJfeC^ll 

2 6 )u m , *::^4^S 5 3 mcT);^^;^ f- 

ximi. ziliz. mmn^thmtix. x 

tT'J (T ST : SHj/JlMitt^^ttS!) i;(f^X 

t'-x 1 0 0 m&mzn IX i fifi%as»D l , $ ^> tss 

IStte^^SiJ tlx, ^i^W.'f^i}^ 0. 03Mm<0*7'f 

;y5Xt'-Xl OOafiSSlCj^LTO. 5afi%8^D 

[0047] ^coi9fe«Sr<S6fflL/t-9-yH7'7XhJnl 
(CJ:'), PDP<oiSfiS:}gfigt;t*^', iSM^m-thZ 
t^j:<m&^<MX-tlZttfiX^fz. tt:. y^Xh 
■?>'yi:^±^it-S:m:m^yyX h-ri/'yoj&U 

[0048] ^teM2 

¥l^*4^S 3 0 ju m , Mcm^F^ 5 3m mff)/fyX\:i- 

ximt. ztuz. m^itm^-timtLx. x 
rru yi? (T ST ; savjifilii^lc^^ttiS!) i/fyx 
f-xiooasajtcitLo. 5M%»l. $<i.tc 

ffiUHtK^JPIt IX . ¥fe)e^gA<0 . 0 3 >Lt mO;J;7 
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[00 4 9] z<7)mm-^^:mmtt:^yvyyxhtax 
[0050] mms 

SrfiML. :.Mz. m.'&kmtm'^tLX. Xt 

r'jys (TST: 5 3i^)i!iii«c^^ttS!) iTyyy 
Al0 0aftg|5{cStL2M%3fe!jDt« '^Vi^x;PS=^f 

[0051] zmmm^mLti^y Yf=jx vm. 
•7'^yt:if±^^~S:mmmyyx h'?=^y(om 

[OO5 2]||«fe0!|4 

¥%te^g 1 5 X/ m . Jfc^iSat^g 37m m<ni)-if.'^y 

Xf-7U>i! (TST: S3x?*»jt^aS) 

7 y y A 1 0 0 aiSPtJt L 3 Jd L . S ^> tcc£ 

Wm^mh LT. •I'i^^gjSiiO . 0 3 /xm<r)*!7'f 

il-if-yy^K 1 0 OMSSCStLfO . 3ai%» 

( 0 0 5 3 J CK^SfSWSrffifflL/c-t^ Y^yX h JdI 

[OO54l|yt0!l5 

¥l^fil^g3 5//m, m^f^l Anm(r)iiyX\^- 

X7^7'Jy»(TST: S3i^}|ft»5C^aS!) -kH^X 
t'-XlOO»«S?(c*fLO. lMfi%»L, $<;>fc 
cSilttK^SiJ t L X . ^mm^f-mtli 0. 03A«mO*V 

^ h/i-^^y {x^-'>/i,~s : mit^jfi^nm 

i/f^xt'-xiooMR^iznixo. 3SM%m 

i^yi^:L)u^^^-xi}\mM-^tmmnt:, 
[0055] zmmm&miti^y kt'^x hjoi 

tcj:"?. PDP<0RiSjgjfi?rff-»3ti:::^RIS*lS«-r 

^Ci:^<f^ Kx-yi;t^r<^«a<a[0:tSCi:*< 



[00561 iiispy6 

yxh'-ximtfz. ztiiz. m^^^n^-tmn 

tlx. XTTVym (TST: S 3i^a«^5»:^ttS?) 

i/f^xh'^xi oomstmzMi3mM%mni. $ 

p>izmi^isi.mt Lx . "^mk^mm . o 3 /i mo 

i!) S:;y7xt'-xi ooafia5{c^tLT2afi%^D 
[00 57] zmmt:mmtfz^y}^y^xhMT 

trnKxA-xizmsmxtfc. 
[0058] m&m7 

T%«i?g2 0//m. ft;*c©^g5 2/imfci^U>:X 

T-yuxmrnifz, ztuz. wiimn^tim 

tlx. XTTOym (TST: *3i^Jilltt^^aa!) 

s-xxyi^x^i ooafisstcjtLo. 4aa%» . 
[ 0 0 5 9 ] c:<?)i9fesiiS:ffiffl t^"t> 9x hjni 

tciO, PDPc7)lgSJg)«5:tfo7tfc>I^llM2:a^t 

^r<. m.tmmLtimj^:ff'?xkXy'yux^ff)^ 

iz. ryxy-'?'>y^W±^-t-M:mmk<^y^xh 
vv-ycoj&ifttcBi tx t> , y X;p^<7)o^ "9 tii< xi. 
-XCBeiSf^^t;. 
[0060] HtSC^JS 

fSim^m^m. m^t. mitt. »±n^m 5 

SriSiiL, ZtHZXTT'jym (TST : S3v?*li|«c 
S^^ttS) ^!W®«t'J)i.'f^X;5-*t^;>!r;l.j^'>i>, 
OOaSSffcJ^LTl . 3fi«%»L, $ 
4>CTJ^fe^f5**0 . 0 5AtinC7)ha-jUK>-i;;<f 
;rnv-;l.C P - 1 0 2 : S[iljWig*M:^aiS) SrffiW 

itiSS)Wt Lx^^ x/j-msk^iii^^j^mmi 
ooaigp{citL-c2fis%afeiniL, '^yv-x/us'^fif 

[0 06 1 1 zffim^^^mmtti^yi'yyxhMT 

<ojiisiAiA<j>ii. mm-i3<-^mmL, m^<r>wmi'^ 

f;.wmmi\z->\^x\t. ■^aji-c*ot. 

[006 2] ifcl!?fi»Jl 

¥l^«i^fl6 0x<m. fi:^^S7 4//mO;{f7Xt'- 

x^mitz. mms.m\tLx. ^t^mmm. 

0 3Mm<DTti'7^ h:/i-ii(y (X^-i^/\^S : nSrft 
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i&Xr9Xt'-Xl 00aS8?KittT 

c 0 0 6 3 ] zmmmmbti^y y^tvx h jdi 

[00 64] it!lS0lJ2 

S : »ft{l:^*N:^ltig) Sr;y7Xh'-Xl 0 o«*aj 
tcit LT 2»fi%afc!lDL'^y xx/I^S =Sf -t-TjO^*?!^ 

[0065] :L(mm^miUz-^y Y-f3X hjDl 
[00 6 6] JtWS 

¥l^a^a20/*ni. fc*;S^S6 2x*mtiBlEt;^cX? 

;P-S : i/fyX\z-Xl 0 Ofi 

LT 21:«%»L'vyi^x/l^5^-9--T'S^ 

[00671 CKOSfffitti&itffl UJttfy K:/5X hJnl 



h -7 X y $r f?jt $ -ti— fi^S L ^f*<^SS^!!S t o i, ^•C 

[0068] mmA 
^xh'-xmmit trmiti. 

[0 06 9] zm^mmmttz^y VV^yXhMX 

<?)^li&i!)^cov^T(i, -/yxv-^i^yniiit/^Xfun 
[00 70] Jti^5 

¥%a^g2 5*tm. ft^l^gl 5 0^/intC^Uv: 

[0071] zmmnimit:^yv:/yxhMi. 

muzim^jfyxbxr-yuxmco^mmmntcr)^ 
mmim<mmAi!fyx<7)mmiiti!,mii--ytz. f 
yx Y-^i^y^^^^^-mmy.timmmz-o 

[0072] 
[^1] 
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